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FIGURE 1.3 Earth acts like a giant bar magnet, with the north magnetic field polarity in the southern hemisphere and the south magnetic field polarity in the northern hemisphere. Magnetic lines of force stretch from one hemisphere to the other. The lines of force that emerge from closer to the magnetic poles (which do not coincide with the geographic poles) extend farther from Earth's surface than those that emerge closer to the equator. (Courtesy of L. Lanzerotti, AT&T Bell Laboratories).
Ground-based, balloon-borne and rocket-borne instrumentation have been used in Antarctica for investigations of solar-terrestrial interactions. The long austral darkness has been essential for continuous optical measurements of the southern aurora and other optical atmospheric emissions. On the other hand, the oscillation modes of the sun have been studied under the long daylight of the austral summer and have led to new understanding of the sun's interior structure. Electromagnetically quiet conditions have facilitated high-sensitivity studies of Earth's natural electromagnetic emissions without contamination by human technologies.
Antarctic research in solar-terrestrial physics has led not only to new scientific understanding, but has also been critical for monitoring and predicting space weather conditions. Knowledge of these conditions is crucial for operation of numerous spacecraft systems that orbit Earth.
Cosmic ray astrophysics has been pursued for many years in Antarctica, where the geomagnetic field configuration and the high altitude can be used to good advantage. The funneling of the geomagnetic field lines into the polar regions enables measurement of lower energy cosmic rays than at lower latitudes. The long, highly reliable time series of data that has been obtained provides important information on the time dependence of incident cosmic ray have existed on Mars in the distant past. The lakes and streams are also excellent research sites because of the dominance by microorganisms. An opportunity exists, for example, to study microbial processes in a lake without having to account for the effects of grazing by crustaceans or fish. Important biogeochemical processes in the cycling of carbon, nitrogen, and sulfur, such as the flux of methane, are readily studied in these simpler microbial systems.
